An Experimental Study on the Properties of Engineering and Shrinkage Cracking
Reduction of Fiber Reinforced Concrete Using Recycled Fine Aggregate
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Abstract

Recently, the study is progressing actively about manufacture skill of concrete for promoted recycled aggregate and
concrete made into recycled aggregate in the construction production field. But, application and study about recycled fine
aggregate insufficient compared to recycled coarse aggregate.

So, in this study, it presents basic data for development of environmental load reduction fiber reinforcement recycled
fine aggregate concrete by comparison and investigation about engineering properties and shrinkage cracking of fiber
reinforcement recycled find aggregate concrete for increasing shrinkage cracking reduction and long term stability of
environmental load reduction concrete used recycled fine aggregate.

In the result of the study, compared to natural fine aggregate, a crack-extent increased by applying recycled fine
aggregate, moreover, as a water cement ratio increased, the crack size increased, as well. In addition, it's shown that the
specimen mixed with PVA and Nylon, among all kinds of fibers, showed the smallest crack size, so it's verified that the
mix of fiber had an effect on decreasing crack-extent.
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Table 1 Mix proportions and test plan

_ W/ Target Target ' Mix proportions (kg/m’)
. Specimen Sand air S/a | Fibers type
Series 1 C slump o Vol% Property
No. %) type (mm) content | (%) (Vol.%) w C S | G | Fiber
(%)

1 50N-0 " Sea 176 | 352| 809 | 944| 0.00
50R-0 i 176 | 352| 727 944 0.00

40R-PVAO1 40 170 | 425| 708 | 904 | 1.40

+ Slump (cm)

1l 50R-PVAO1 50 PVA 01 176 | 352 727 944| 140 |. Air content (%)
60R-PVAO1 60 49 183 | 305| 767| 938| 140 |. Compressive Strength (MPa)
50R-PVAO1 176 | 352| 727| 944| 1.40 | (Age 7, 28, S6days)
50R-Nyl01 Nylon 0.1 | 176 | 352| 727 | 944| 1.15 |- Bending Strength (MPa)

1il 50R-PPO1 Reeveled 180420 | 4.5¢1.5 PP 0.1 | 176 | 352| 727| 944| 0.90 | (Age 28days)

ecycle i
50R-Ard01 Y Aramid 0.1 | 176 | 352| 727| 944 | 1.44 |- stress-strain curves/
50R-Cb01 Carbon 0.1 | 176 | 352| 727| 944 | 1.74 | Elastic modulus (GPa)
50 47 28d
50R-PVA005 PVA 0.05 | 176 | 352| 727| 944 | 0.70 | (Age 28days)
50R-PVAOI PVA 0.1 | 176 | 352| 727| 944 | 1.40 | Crack area (mm’)

v 50R-PVA02 PVA 0.2 | 176 | 352| 727 944 2.80 | Conerete exterior
50R-Nyl005 Nylon 0.05 | 176 | 352| 727 | 944| 0.58
50R-Nyl01 Nylon 0.1 | 176 | 352| 727| 944 1.15

note 1) W/C ratio-sand type-fiber type
mehd B AfeAe SHEAY d851 9 u Table 2 Physical properties of material
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tete] dP-dFA oz vu g BAFoRA FF £ : : ;

N Sea sand, Specific gravity : 2.56g/cm’,
FHEAE FEF ARG cqI2A ZAYEY FIA Fine F.M.:2.84
EXN 9 F2HIEA Ve LS Y3 7228 E aggregate R Recycled sand, Specific gravity : 2.46g/cm’,
AA LA ok FML 0

PVA, Tensile strength : 910MPa,
Specific gravity : 1.30g/cm3, Length : 12mm

= oH Nylon, Tensile strength : 896MPa,
Specific gravity : 1.15g/cm3, Length : 19mm

21 JEAE % HiE Fiber }S)P;ciTgSSil:a Sittrel?%tg(z)z‘/z?;@i’en th : 13mm

B AT Table 13} 2o] AfuA 2BHA £ e

_ ~ B _ ~ Aramid, Tensile strength : 2,920MPa,

FYES FH EAH 9 FEAIEAS Hrlketr] A% Specific gravity:1.44g/cm3, Length : 6mm
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Table 3 Concrete exterior according to cracking
(series 1,

Specimen
No.

50N-0

50R-0

Concrete
exterior

Specimen
No.

40R-PVAQ1
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Concrete
exterior
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Table 4 Concrete exterior according to cracking

(series 1II)

Specimen
No.

50R-PVAO1

S0R-Nyl01
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Concrete
exterior

Specimen
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50R-Ard01

Concrete
exterior
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Fig. 19 Test results of crack area (series IV)

Table 5 Concrete exterior according to cracking (series IV)

Spe}f};men 50R-PVA005 50R-PVAOL 50R-PVA02
Concrete

exterior
Specimen | 5or Nyl00s S0R-Nyl01 -

No.

Concrete )

exterior
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